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EXPEEIMENTAL PHONETICS AND VERNER'S LAW. 

THE application of experimental methods to the explanation 
of phonetic laws is of comparatively recent origin. Its 
results have as yet been meagre, and indeed this entire branch 
of the science of language is regarded with distrust by the 
more conservative group of both philologists and phoneticians. 
This is doubtless due in a large measure to the inaccuracies in 
philological fact to which insufficient linguistic training renders 
the experimentalist peculiarly liable. On the other hand, 
those who attempt to explain such laws as those of Grimm and 
Verner from the purely philological standpoint, while com- 
paratively immune from the danger that besets the experi- 
mentalist, give themselves little enough trouble to ascertain 
whether the cause assigned will really affect the change in 
question. After a rather careftil consideration of the problem, 
the writer must confess that all the explanations of Grimm's 
or Vemer's laws that have come to his notice rest upon either 
gross misstatement of linguistic fact, physiological claims as yet 
unsupported by experimental evidence, or glaringly fallacious 
reasoning. One of the most recent of these theories contains 
all three elements of weakness. 

We do not believe that there exists for the laws of Grimm 
and Verner any tenable explanation based upon purely physio- 
logical grounds. As Grimm's law is, so far as experiment 
shows, inconsistent within itself, it can hardly be expected to 
show consistency with Vemer's law. As a matter of fact the 
two processes are physiologically contradictory, and it is futile 
to attempt to establish any physiological explanation for both, 
or to hold either physiologically accountable to the other. It is 
therefore believed that there is perfect justification for treating 
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the physiology of Verner's law as though no such change as 
Grimm's law entered the range of Germanic Philology. 

The chronological relation of Verner's law to Grimm's law 
is not to be dismissed so lightly as Verner himself has dismissed 
it. It will not suffice to accept unquestioningly Verner's dic- 
tum that voicing must have occurred after spiration, since /-«' 
is quite as much against the permutation's Hauptrichtung — if 
it has any — as p—b or ph-bh. The process /-^) might, it is true, 
take place under conditions of insufficient intensity to effect p—b 
but it could certainly never be reconciled to an actual b—p. It 
would, therefore, be futile to discuss the relative chronology of 
spiration and voicing save that there seems to exist here some 
support of the statement of the coincidence of the idg. tenues 
and aspirates previous to spiration,^ which has hitherto been 
practically an obiter dictum. There are two ways in which 
the urg. spirants may have arisen from their idg. originals, 
either p, ph-ph^f^ or p, ph—p—pf—f.*^ Neither has the support 
of any direct historical evidence, but if p, p^— p-p/-/, there is 
no satisfactory answer to the question why urg. p ex idg. b, did 
not fall in with these ^'s. It is, therefore, best not to involve 
the process in an intermediary p, unless one is prepared to 
defend the very unsafe position that thisp had become /before 
idg. b had suffered any change. Consider, however, the process 
p, ph over ph to /. The change of explosive plus spiritus asper 
to spirant — nothing more formidable than a sort of assimilation 
— occurs in various languages, and is parallelled in Germanic 
by bh-b. Now, it would obviously be unfair to subject urg. p 
ex idg. p, ph to Verner's law and exempt p ex b ; but the sub- 
jection of ^5^ to this process involves no inconsistency with urg. 
p ex idg. b. It is, therefore, impossible to say positively that 
the voicing of Verner's law occurred before spiration, but in 
such a case the crucial point of the intermediate aspirate stage 
would receive important confirmation, while p, ph-p-pf-f must 
in any case be excluded. 

» Bilabial. == Streitberg, UG., p. 105. 

' Streitberg (as above), Oertel, p. 211. 

* Scripture, Elements of Experimenial Phonetics, p. 464. 



524 Wells, [Vol. V 

Of course, it must not be inferred from the mere fact that the 
law operates only ' bei tonender Nachbarschaft ' ' that it is due 
to the tonender Nachbarschaft without some further evidence 
that the tonende Nachbarschaft would be likely under the cir- 
cumstances to take up any voiceless sound in its vicinity. Ver- 
ner's own treatment of this matter is wholly inadequate.^ 

The two most frequent causes of an improper coordination of 
the factors of speech, — ^breath, vocal and oral movements are 
(1) increased utterance speed and (2) lack of attention, and 
these two causes are necessarily often present together. The 
purely psychological grounds for assuming here an increased 
utterance speed are ably stated by Wundt * and need not be 
entered into here, save to note the fact that these arguments 
hold for almost all other languages, and are, therefore, of them- 
selves insufficient bases for such complicated reasoning as 
"Wundt constructs upon them. Parallel to this process, how- 
ever, we have in Germanic a shifting of the chromatic to the 
expiratory accent, which, of course, later became fixed on the 
first syllable. It is very evident that the concentration of the 
expiratory stress upon a single syllable tends to accelerate the 
enunciation of the unstressed syllables, and also to their more 
careless enunciation, as the instances of extreme ecthlipsis 
known to all philologists amply testify. There being this 
ground for the assumption of a considerable disturbance in the 
coordination of the factors of speech at this period in the his- 
tory of the language, there may now be cited some experimental 
data regarding the effect of this impaired coordination on the 
proper definition of the limits of voice. 

In the examination of the speech curves of nearly all persons, 
and especially of those given to rapid utterance, it will be 
observed that there is very imperfect differentiation of the 
intervocalic * voiceless explosives and spirants from the voiced. 
The cord action of the preceding voiced sound is projected into 

i^Z;, 23, p. 114. 'KZ., 23, pp. 115, 116, 117. 

'Wundt, Volkerpsycholoffie, Parti, Vol. i, pp. 418-419. 
* Synonymous with Vemer's ' Bei tonender Kachbarschaft.' 
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the foUowiDg properly voiceless sound j the cord action may 
also be begun again too soon through the influence of the 
following voiced sound,' by a psychological process analogous 
to that of Umlaut, but this latter is improbable. Under either 
of the conditions, however, the unvoiced interval becomes less 
and less marked and may finally disappear altogether, while 
the oral articulation is unchanged. That the speaker does not 
possess such prompt or accurate control over the cord action as 
over the oral movements is also well illustrated in the com- 
parative reaction times of the two classes of movement. These 
may best be recorded upon an ordinary kymograph running at 
a known speed (not less than 75 mm. per second), as small a 
tambour as obtainable being used as a recorder while the 
stimuli are registered by an electric pen connected with the 
sound hammer and adjusted to the tambour pen. 

Using the above apparatus the following results have been 
obtained : 

Subject. avAmv. 

Eeact by labial movement... 204 17 
Eeact by dental movement... 148 15 
Keact by guttural movement 197 20 

Cord innervation 232 18 

Cord relaxation 257 21 165 33 253 16 178 21 207 36 

Thousandths of a second. 

It will be observed that the cord reaction times are in each 
case considerably longer than the oral. The longer relaxation 
time is in agreement with general psychological observation on 
contraction and relaxation reaction-time. B is a trained lin- 
guist, the other subjects are naive. The large mean variations 
are no doubt due to lack of practice. The point at issue is 
perhaps shown more clearly in reactions in which the subject 
reacts by changing from a voiced exspiration to a voiceless 
consonant, preferably an explosive. In these cases it is found 
that cord action persists long after the commencement of the 
occlusion, and occasionally even into the explosion, the sound 
produced being in this case, not voiceless, as directed, but 

' Wundt, as above, p. 423. 
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voiced. For easily assignable anatomical reasons the dentals 
exhibit the least resistance to the voicing process and the 
gutturals the most, the labials occupying an intermediate 
position. As a check on the results thus obtained, the experi- 
ment was reversed, the subject being directed to react from 
voiceless exspiration to a voiced explosive. These experiments 
resulted in a confirmation of the previous data in every particu- 
lar. The consonant is frequently unvoiced if guttural, less 
frequently if labial and infrequently if dental. 

If, then, it be shown that the two prime causes of imperfect 
coordination existed in primitive Germanic, and that the first 
manifestation of this condition is the improper definition of the 
limits of voice, it is fair to assume intervocalic voicing as the 
principle operating in Vemer's law. The test of a proposed 
explanation of the law is to demonstrate the conditions of its 
operation as those most favorable to the phenomenon of inter- 
vocalic voicing. 

And if once the true nature of Vemer's law be sufficiently 
understood, it will be obvious that its conditions are exactly 
those most favorable to intervocalic voicing. But Vemer's 
law has been largely misinterpreted. The correctness of the 
usual statement of its operation ' when the accent did not fall 
on the next preceding syllable ' is wholly empirical. Vemer 
himself fails to state the law as accurately as he conceived it, 
for his statement of its operation outside the 'Nachlaute 
betonter silben ' takes no account of the fact subsequently cited 
by him, of the peculiar Primitive Germanic syllabic division 
indicated in the Hendingar,^ which associates a consonant not, 
as at present, with the following, but with the preceding vowel. 
It is unfortunately impossible to determine if this division was 
both physiological and psychological in character ; it was cer- 
tainly the latter; that it was the former it is, judging from 
present utterance, exceedingly difficult to believe. But granted 
only the psychological character of this method of enunciation, 
it is clear that Verner's law must be stated not as operating 
when the accent does not fall on the next preceding syllable, 

' Sievers, Agerm. Metrik, Sec. 60, 7, pp. 93-94. 
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but as operating when the sound affected is not contained in the 
syllable bearing the principal accent. This appears the only 
theoretically correct statement of the law and is the one upon 
which the present explanation hinges. For, as above noted, 
the effect of a stress accent is to concentrate attention upon 
the accented syllable at the expense of the unaccented, thus 
disturbing the coordination of the speech movements con- 
stituting the latter; for the maintenance of this coordination 
requires a high degree of attention, higher than is given in 
normal speech. The effect of this impaired coordination is 
demonstrated to be the voicing process which actually occurs. 

The great weakness of most attempted explanations of 
phonetic laws is their offense to the laws of causality ; their 
failure to show why under identical conditions elsewhere the 
same change does not result. From this objection it is believed 
the present theory may be shielded without difficulty. The 
conditions of a shifting accent-quality, a general increase in 
utterance speed, together with the absence of the restraining 
force of a written language, are not likely to be paralleled 
elsewhere. Obviously only the rudiments of a tendency to 
phonetic change are to be sought in any language after the in- 
troduction of a phonetic alphabet. Insufficient attention has 
been paid to the enormous inhibitory influence of writing upon 
phonetic change, which in reality can not be too strongly em- 
phasized. No sound could show a tendency to change save one 
that was rare in the language, whose phonetic value the alphabet 
had therefore failed to firmly impress upon the mind. Let it 
only be said that in the sole case known to the writer in which 
the requisite conditions are reproduced with anything like accu- 
racy, the change of Verner's law operates without exception. 
The case in question is that of modem English x. Observe 
execrate, exit, exercise, etc., with the letter x as Jcs, but examine, 
exact, exert, etc., with the letter x as gz. In exhibition-exhibit, 
luxury— luxurious, etc., we have nothing more nor less than 
Grammatischer Wechsel. 

Feedeeic Lyman Wells. 

Columbia University. 



